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(54) REFLECTING TYPE LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a reflecting plate with an 
excellent reflection characteristic with ease and good reproducibility, and 
to improve a display quality, by configuring an insulating film forming a 
reflecting electrode of a rugged organic resin, and equalizing the arrayed 
pattern of the ruggedness in a plurality of reflecting electrode forming 
areas. 

SOLUTION: On a reflecting electrode, projecting part is irregularly formed 
via projection part 42a formed on an organic insulating film 40. And, this 
irregularity of the projecting part of the reflecting electrode is the same 
with any reflecting electrode. That is because shielding areas are formed 
in a same array pattern in areas corresponding to each reflecting 
electrode of a photo mask used when the projecting part 42a is formed on 
the organic insulating film 40. Since the ruggedness is formed only on the 
reflecting electrode part, insufficient insulation resistance does not occur 
between a source bus wiring 39 and the reflecting electrode, and improves 
display quality. Moreover, since the array pattern of the projecting part 
42a is the same on each reflecting electrode, and makes it easy to form 
the projecting part. 
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* NOTICES * 

Japan Pat nt Offic is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the reflected type liquid crystal display with which the array pattern of this irregularity is characterized 
by the same thing in the formation field of at least two or more aforementioned reflectors while consisting of an 
organic resin with which the aforementioned insulator layer has irregularity in the reflected type liquid crystal display 
with which the reflector which reflects the incident light from an another side substrate side through an insulator layer 
on the substrate of the one side of the substrates of the couple by which opposite arrangement is carried out by 
intervening a liquid crystal layer is formed. 

[Claim 2] The reflected type liquid crystal display according to claim 1 with which the array pattern of the irregularity 
formed in the aforementioned insulator layer is characterized by the same thing in the formation field of all the 
aforementioned reflectors. 

[Claim 3] In the manufacture method of a reflected type liquid crystal display of having the reflector which reflects the 
incident light from an another side substrate side on the substrate of the one side of the substrates of the couple by 
which opposite arrangement is carried out by intervening a liquid crystal layer The process which applies a 
photopolymer to the liquid crystal layer side on the aforementioned one side substrate, and the process which heat- 
treats after exposing and developing the aforementioned photopolymer through a shading means by which the pattern 
of an approximate circle form was arranged irregularly, and forms two or more concavo-convex sections, The 
manufacture method of a reflected type liquid crystal display that the gross area of the pattern of an approximate circle 
form arranged by the aforementioned shading means is characterized by being 40% or more of the gross area of the 
aforementioned reflector including the process which forms the aforementioned reflector which consists of a metal thin 
film on two or more aforementioned concavo-convex sections. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the reflected type liquid crystal display which 

displays by reflecting the incident light from the outside, and its manufacture method. 

[0002] 

[Description of the Prior Art] In recent years, application of the liquid crystal display to a word processor, a laptop type 
personal computer, pocket television, etc. is progressing quickly. Since especially the reflected type liquid crystal 
display that displays from the outside also in a liquid crystal display by reflecting the light which carried out incidence' 
has the unnecessary back light, power consumption is low and is a thin form, and since lightweight-izing is possible, it 
attracts attention. 

[0003] From the former, although the STN (super twisted nematic) method is used for the reflected type liquid crystal 
display at TN (Twisted Nematic) method and the row, by these methods, one half of the optical intensity of the natural 
light will be inevitably used for a display with a polarizing plate, and there is a problem that a display becomes dark. 
[0004] Not using the polarizing plate, the display mode which is going to use all the beams of light of the natural light 
effectively is proposed to such a problem. As an example in such the mode, a phase transition type guest host method 
is held (D. L.White and G.N.Taylor:J.AppI.Phys.45 4718 1974). In this mode, the cholesteric pneumatic phase 
transition phenomenon by electric field is used. The reflected type multicolor display which combined the micro light 
filter with this method further is also proposed (Tohru Koizumi and Tatsuo Uchida Proceedings of the 
SID.Vol.29/2. 157. 1988). 

[0005] In order to obtain a still brighter display in the mode which does not need such a polarizing plate, it is necessary 
to make the luminous intensity scattered about in the direction perpendicular to the display screen increase to the 
incident light from all angles. For that purpose, it is necessary to create the reflecting plate which has the optimal 
reflection property. Surface irregularity is controlled and the reflecting plate in which the silver thin film was formed 
on the irregularity is indicated by by changing into above-mentioned reference time split-face-izing the front face of 
the substrate which consists of glass etc. by the abrasive material, and ******** **ing by the hydrofluoric acid. 
[0006] However, since irregularity is formed by giving a blemish to a glass substrate by the abrasive material, the 
irregularity of a uniform configuration is not formed in a reflecting plate given in the above-mentioned reference. 
Moreover, since there is a problem that the repeatability of a concavo-convex configuration is bad, if such a glass 
substrate is used, the reflected type liquid crystal display which has a good reflection property with sufficient 
repeatability cannot be offered. 

[0007] Drawing 25 is the plan of the substrate 2 which has TFT (it is hereafter described as "TFT".) 1 which is the 
switching element used for an active matrix, and drawing 26 is the cross section seen from cutting plane line X26-X26 
shown in drawin g 25 . On the substrate 2 of insulation, such as glass, two or more gate bus wiring 3 which consists of 
chromium, a tantalum, etc. is formed in parallel mutually, and the gate electrode 4 is branched and formed from the 
gate bus wiring 3. The gate bus wiring 3 is functioning as the scanning line. 

[0008] The gate insulator layer 5 which covers the gate electrode 4 and consists of a silicon nitride (SiNx), a silicon 
oxide (SiOx), etc. the whole surface on a substrate 2 is formed. On the upper gate insulator layer 5 of the gate electrode 
4, the semiconductor layer 6 which consists of amorphous silicon (it is hereafter described as "a-Si".) and polycrystal 
silicon, CdSe, etc. is formed. In one edge of the semiconductor layer 6, superposition formation of the source electrode 
7 which consists of titanium, molybdenum, aluminum, etc. is carried out. Moreover, superposition formation of the 
drain electrode 8 which consists of titanium, molybdenum, aluminum, etc. is carried out like the source electrode 7 at 
the other-end section of the semiconductor layer 6. In the edge of an opposite side, superposition formation of the 
picture element electrode 9 which consists of ITO (Indium Tin Oxide) is carried out in the semiconductor layer 6 of the 
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drain electrode 8. 

-[0009] As shown in drawi ng 25 , the source bus wiring 10 which crosses on both sides of the gate bus wiring 3 and the 
above-mentioned gate insulator layer 5 is connected to the source electrode 7. The source bus wiring 10 is functioning 
as a signal line. The source bus wiring 10 is also formed with the same metal as the source electrode 7. The gate 
electrode 4, the gate insulator layer 5, the semiconductor layer 6, the source electrode 7, and the drain electrode 8 
constitute TFT1, and this TFT1 has the function of a switching element. 

[0010] If it is going to apply the substrate 2 which has TFT1 shown in drawing 25 and drawing 26 to a reflected type 
liquid crystal display, it is necessary it not only to form the picture element electrode 9 with the metal which has light 
reflex nature, such as aluminum and silver, but to form irregularity the gate insulator layer 5 or on it. It is difficult to 
form uniformly the irregularity which the taper generally attached to the insulator layer which consists of an inorganic 
substance. 

[001 1] Drawin g 27 is the plan of the substrate 12 which has TFT1 1 used for an active matrix, and drawin g 28 is the 
cross section seen from cutting plane line X28-X28 shown in drawing 27 . On the substrate 12 of insulation, such as 
glass, two or more gate bus wiring 13 which consists of chromium, a tantalum, etc. is formed in parallel mutually, and 
the gate electrode 14 is branched and formed from the gate bus wiring 13. The gate bus wiring 13 is functioning as the 
scanning line. 

[0012] The gate insulator layer 15 which covers the gate electrode 14 and consists of a silicon nitride, a silicon oxide, 
etc. the whole surface on a substrate 12 is formed. On the upper gate insulator layer 15 of the gate electrode 14, the 
semiconductor layer 16 which consists of a-Si etc. is formed. The contact layer 17 which consists of a-Si etc. is formed 
in the both ends of the semiconductor layer 16. On one contact electrode 17, superposition formation of the source 
electrode 18 is carried out, and superposition formation of the drain electrode 19 is carried out on the contact layer 17 
of another side. The source bus wiring 23 which functions as a signal line which crosses on both sides of the gate bus 
wiring 13 and the above-mentioned gate insulator layer 15 is connected to the source electrode 18. The gate electrode 
14, the gate insulator layer 15, the semiconductor layer 16, the contact layer 17, the source electrode 18, and the drain 
electrode 19 constitute TFT1 1 . 

[0013] Furthermore, on it, it has two or more heights 20a, and the organic compound insulator 20 which has a contact 
hole 21 on the drain electrode 19 is formed. A reflector 22 is formed on an organic compound insulator 20, and the 
reflector 22 is connected with the drain electrode 19 through the contact hole 21 . 

[0014] As mentioned above, when forming an organic compound insulator 20 on the substrate 12 in which TFT1 1 was 
formed, the reflector 22 which has irregularity easily can be formed by being able to form heights 20a in the front face 
of an organic compound insulator 20 easily using the etching method, and forming a reflector 22 on the organic 
compound insulator 20 which has heights 20a. 
[0015] 

[Problem(s) to be Solved by the Invention] As shown in drawing 25 and draw ing 26 , in case a reflector 9 and the 
source bus wiring 10 are formed on the gate insulator layer 5, gap 9a is formed so that a reflector 9 and the source bus 
wiring 10 may not flow. However, if the source bus wiring 23 is formed on the gate insulator layer 15 and a reflector 
22 is formed on an organic compound insulator 20, respectively as shown in drawing 27 and drawing 28 , the above 
gap 9a is unnecessary. 

[001 6] In order to improve the brightness of a display, a reflector 22 is so desirable that the surface area is large. 
Therefore, in drawing 27 and dr awin g 28 , reflector 22 edge is formed on the source bus wiring 23 through the organic 
compound insulator 20. 

[0017] The insulation by the organic compound insulator 20 is not performed, but an organic compound insulator 20 
has the problem that the poor insulation of the reflector 22 and the source bus wiring 23 which are formed on an 
organic compound insulator 20 arises, when poor etching to which the bottom 20b portion between adjacent heights 
20a contacts on the source bus wiring 23 arises, since it has heights 20a. 

[001 8] Moreover, in order to form the organic compound insulator 20 which has heights 20a the whole surface on a 

substrate 12, in case patterning of the reflector 22 is carried out, there is a problem that irregularity arises in the 

periphery section of a reflector 22, and poor patterning of a reflector 22 arises by heights 20a. 

[0019] Furthermore, when a reflector 22 is formed through an organic compound insulator 20 on the semiconductor 

layer 16 for a connection on the gate [ which was formed on the substrate 12 ] electrode 14 which it takes about and is 

an electrode, The signal concerning a reflector 22 starts the semiconductor layer 16, and in false, a reflector 22 

achieves the same function as the gate electrode 14, forms a channel in the interface of a reflector 22 and the 

semiconductor layer 16, and reduces the property of TFT1 1. Moreover, a big parasitic capacitance will occur between 

the gate electrode 14 and a reflector 22. These phenomena become the cause of reducing display grace. 

[0020] The purpose of this invention is offering the reflected type liquid crystal display whose display grace's can solve 
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an above-mentioned problem, and can create the reflecting plate which has a good reflection property with easily and 

sufficient repeatability, and improves, and its manufacture method. 

"[0021] 

[Means for Solving the Problem] In the reflected type liquid crystal display with which the reflector which reflects the 
incident light from an another side substrate side through an insulator layer on the substrate of the one side of the 
substrates of the couple by which opposite arrangement is carried out by this invention intervening a liquid-crystal 
layer is formed, the aforementioned insulator layer is the reflected type liquid crystal display with which the array 
pattern of this irregularity is characterized by the same thing in the formation field of at least two or more 
aforementioned reflectors while consisting of an organic resin which has irregularity. 
[0022] Moreover, it is characterized by the array pattern of this invention of the irregularity formed in the 
aforementioned insulator layer being the same in the formation field of all the aforementioned reflectors. 
[0023] In the manufacture method of a reflected type liquid crystal display of having the reflector which reflects the 
incident light from an another side substrate side on the substrate of the one side of the substrates of the couple by 
which opposite arrangement is carried out by this invention intervening a liquid crystal layer The process which applies 
a photopolymer to the liquid crystal layer side on the aforementioned one side substrate, and the process which heat- 
treats after exposing and developing the aforementioned photopolymer through a shading means by which the pattern . 
of an approximate circle form was arranged irregularly, and forms two or more concavo-convex sections, The gross 
area of the pattern of an approximate circle form arranged by the aforementioned shading means including the process 1 
which forms the aforementioned reflector which consists of a metal thin film on two or more aforementioned concavo-, 
convex sections is the manufacture method of the reflected type liquid crystal display characterized by being 40% or 
more of the gross area of the aforementioned reflector. 

[0024] Hereafter, the operation is briefly explained about the reflected type liquid crystal display and its manufacture 
method of this invention. 

[0025] If this invention is followed, a reflected type liquid crystal display will become possible [ forming the 
aforementioned concavo-convex section in all the fields in which it is not necessary to form in by array pattern which 
has the reflector with the same array pattern of the aforementioned concavo-convex section, therefore is different for 
every reflector, and a reflector is formed easily ]. That is, since a shading field is formed by the respectively same array 
pattern on the phot mask of the field corresponding to a reflector, creation of a phot mask is [ that what is necessary is 
just to form the array pattern corresponding to one reflector ] easily possible. 

[0026] Moreover, if this invention is followed, since the gross area of the shading field in which the pattern of the 
aforementioned approximate circle type was formed is made into 40% or more of the gross area of a reflector, in the 
manufacture method of a reflected type liquid crystal display, the aforementioned shading means will become possible 
[ obtaining a high reflection factor ]. That is, since a mirror reflection component does not increase but dispersion 
increases by making the gross area of the shading field of a shading means into 40% or more of the gross area of a 
reflector, it is possible to obtain a high reflection factor in the viewing-angle range of an observer. 
[0027] 

[Embodiments of the Invention] Drawing 1 is the cross section of the reflected type liquid crystal display 30 which is 1 
operation gestalt of this invention, and dr awing 2 is the plan of the substrate 3 1 shown in drawing 1 . On the insulating 
substrate 31 which consists of glass etc., two or more gate bus wiring 32 which consists of chromium, a tantalum, etc. 
was formed in parallel mutually, and the gate electrode 33 has branched from the gate bus wiring 32. The gate bus 
wiring 32 is functioning as the scanning line. 

[0028] The gate insulator layer 34 which covers the gate electrode 33 and consists of a silicon nitride (SiNx), a silicon 
oxide (SiOx), etc. the whole surface on a substrate 3 1 is formed. On the upper gate insulator layer 34 of the gate 
electrode 33, the semiconductor layer 35 which consists of amorphous silicon (it is hereafter described as "a-Si".) and 
polycrystal silicon, CdSe, etc. is formed. The contact electrode 41 which consists of a-Si etc. is formed in the both ends 
of the semiconductor layer 35. On one contact electrode 41, superposition formation of the source electrode 36 which 
consists of titanium, molybdenum, aluminum, etc. is carried out, and superposition formation of the drain electrode 37 
which consists of titanium, molybdenum, aluminum, etc. is carried out like the source electrode 36 at the contact 
electrode 41 top of another side. 

[0029] As shown in drawing 2 , the source bus wiring 39 which intersects the gate bus wiring 32 on both sides of the 
above-mentioned gate insulator layer 34 is connected to the source electrode 36. The source bus wiring 39 is 
functioning as a signal line. The source bus wiring 39 is also formed with the same metal as the source electrode 36. 
The gate electrode 33, the gate insulator layer 34, the semiconductor layer 35, the source electrode 36, and the drain 
electrode 37 constitute TFT (it is hereafter described as "TFT".) 40, and this TFT40 has the function of a switching 
element. 
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[0030] The gate bus wiring 32, the source bus wiring 39, and TFT40 are covered, and the organic compound insulator 
- 42 is formed all over the substrate 3 1 top. Heights 42a of height H in which the point was formed in the shape of the 
spherical surface is formed in the field in which the reflector 43 of an organic compound insulator 42 is formed by the 
shape of a taper, and the contact hole 43 is formed in the portion of the drain electrode 37. In order to make small the 
formation method of an organic compound insulator 42, and variation of the liquid crystal thickness at the time of 
creating the problem on the process which forms a contact hole 43 in this, and a liquid crystal display 30, height H of 
heights 42a has desirable 1 0 micrometers or less. 

[0031] Generally, liquid crystal layer thickness is 10 micrometers or less. The reflector 38 which consists of aluminum, 
silver, etc. is formed on the heights 42a formation field of an organic compound insulator 42, and a reflector 38 is 
connected with the drain electrode 37 in a contact hole 43. Furthermore on it, the orientation film 44 is formed. 
[0032] A light filter 46 is formed on a substrate 45. In the field to which a light filter 46 counters the reflector 38 of a 
substrate 31, filter 46b in the field which is formed and does not counter a reflector 38 with black Magenta or green 
filter 46a is formed. The whole surface on a light filter 46, the transparent electrode 47 which consists of ITO (Indium 
TinOxide) etc. is formed, and the orientation film 48 is further formed on it. 

[0033] It counters so that a reflector 38 and filter 46a may be in agreement, and liquid crystal 49 is poured in between 
lamination ** and a substrate, and the reflected type liquid crystal display 30 completes both the aforementioned 
substrates 31 and 45. 

[0034] Drawing 3 is process drawing explaining the formation method which forms the reflector 38 which has the 
irregularity shown in drawing 1 and dra wing 2 on a substrate 3 1 , dr awin g 4 is a cross section explaining the formation 
method shown in drawing 3 , and drawing 5 is the plan of the mask 51 used at the process s7 of drawing. 3 . Drawing 4 
(1) shows the process s4 of drawing 3 , drawing 4 (2) shows the process s7 of drawing 3 , drawing 4 (3) shows the 
process s8 of drawin g 3 , and drawing 4 (4) shows the process s9 of drawing 3 . 

[0035] At a process si , a tantalum metal layer with a thickness of 3 000 A is formed by the sputtering method on the 
insulating substrate 3 1 which consists of glass etc., a HOTORISO graphic method and etching perform patterning for 
this metal layer, and the gate bus wiring 32 and the gate electrode 33 are formed. At a process s2, the gate insulator 
layer 34 which consists of a silicon nitride with a thickness of 4000A by the plasma CVD method is formed. 
[0036] In a process s3, an a-Si layer with a thickness of 1000A it is thin in the semiconductor layer 35, and an n+ type 
a-Si layer with a thickness of 400 A it is thin in the contact layer 41 are continuously formed in this order. Patterning of 
the formed n+ type a-Si layer and an a-Si layer is performed, and the semiconductor layer 35 and the contact layer 41 
are formed. At a process s4, a molybdenum metal with a thickness of 2000A is formed by the spatter all over a 
substrate 31, patterning of this molybdenum metal layer is performed, the source electrode 36, the drain electrode 37, 
and the source bus wiring 39 are formed, and TFT40 is completed. Drawing ^ (1) is the cross section of a substrate 3 1 
with which TFT40 after the processing end to a process s4 was formed. 

[0037] At a process s5, polyimide resin is formed in the thickness of 2 micrometers the whole surface on the substrate 
31 in which TFT40 was formed, and an organic compound insulator 42 is formed. At a process s6, a contact hole 43 is 
formed in an organic compound insulator 42 using a HOTORISO graphic method and the dry etching method. At a 
process s7, a photoresist 50 is applied on an organic compound insulator 42, and patterning of the heights 50a is carried 
out to a reflector 38 formation field using the mask 51 shown in drawin g 5 . Furthermore, in order to take the angle of 
heights 50a, it heat-treats in 120 degrees C - 250 degrees C. With the gestalt of this operation, 200 degrees C and heat 
treatment for 30 minutes were performed. The cross section of the substrate 3 1 after the processing end to a process s7 
is shown in drawing 4 (2). Circular shading field 51a shown with a slash as shown at drawing 5 is irregularly formed in 
the reflector 38 formation field at the mask 51 . 

[0038] At a process s8, as shown in drawing 4 (3), a photoresist 50 is covered, an organic compound insulator 42 is 
**********ed, and heights 42a whose height H is 0.5 micrometers is formed. Since it heat-treats to a photoresist 52 
and the angle of heights 50a is taken at this time, it is formed in the form where the rough edge of the character of 
heights 42a was rounded off. Moreover, the organic compound insulator 42 on a contact hole 43 and TFT40 is 
protected by the photoresist 50, and etching is not performed. 

[0039] At a process s9, an aluminum layer is formed all over an organic-compound-insulator 42 top, and as shown in 
drawing 4 (4), a reflector 38 is formed on heights 42a. Let the substrate 31 of this state be the substrate 52 which has a 
reflector 38. The reflector 38 is connected with the drain electrode 37 of TFT40 through the contact hole 43 formed in 
the organic compound insulator 42. 

[0040] It is checked that the configuration of heights 42a on an organic compound insulator 42 is controllable by the 
configuration of a mask 51, the thickness of a photoresist 50, and the time of dry etching. 

[0041] The substrate 52 which has a reflector 38 was obtained according to the above process. Moreover, in an above- 
mentioned manufacturing process, the substrate 3 1 which lengthened dry etching time of an organic compound 
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insulator 42, and set height H of heights 42a to 1 micrometer can be obtained, and let the substrate 31 which has the 
-reflector 38 whose height H is 1 micrometer be a substrate 59. 

[0042] The electrode 47 formed in the substrate 45 of another side shown in drawing J consists of ITO, and thickness 
is 1000A. The orientation films 44 and 48 are formed by calcinating after applying a polyimide etc. Between a 
substrate 3 1 and 45, by screen-stenciling the adhesive sealing compound which mixed the 7-micrometer spacer and 
which is not illustrated, the space which encloses liquid crystal 49 is formed and liquid crystal 49 is poured in by 
carrying out the vacuum deairing of the aforementioned space. What mixed the optically active substance (the Merck 
Co. make, tradename:S81 1) in the guest host liquid crystal (the Merck Co. make, tradename:ZLI2327) which mixed 
the pigmentum nigrum, for example 4.5% as liquid crystal 49 is used. 

[0043] Drawing 6 is the cross section showing the measuring method of the reflection property of substrates 52 and 59 
which has a reflector 38. A glass substrate 54 is stuck through the ultraviolet-rays hardening adhesion resin 53 on the 
substrate 52 which has a reflector 38, and 59, and the equipment 55 for measurement is formed. In the reflected type 
liquid crystal display 30, since it is all 1.5 [ about ] of the refractive index of a substrate 45 and liquid crystal 49, the 
refractive index of the ultraviolet-rays hardening adhesion resin 53 and a substrate 54 uses about 1.5 thing. The phot 
multimeter 56 which measures luminous intensity in the upper part of a substrate 54 is arranged. The phot multimeter 
56 is being fixed in the direction of a normal of a substrate 31 so that the scattered light 58 reflected in the direction of 
a normal of a substrate 3 1 among the incident lights 57 which carry out incidence to a reflector 38 with an incident 
angle theta to a substrate 3 1 may be detected. < 
[0044] The reflection property of a reflector 38 is obtained by changing the incident angle theta of the incident light 57, 
by which incidence is carried out to the equipment 55 for measurement, and measuring the scattered light 58 by the 
reflector 38. It is checked that the result as the reflector 38 in the reflected type liquid crystal display 30 and the 
reflection property in the boundary of 49 layers of liquid crystal etc. with this same measurement result is obtained. 
[0045] Drawing 7 is a graph which shows the reflection property of substrates 52 and 59 which has the reflector 38 of 
the gestalt of this operation. The reflection property of a substrate 52 is shown by the curve 60, and the reflection 
property of a substrate 59 is shown by the curve 61 . In d rawing 7 , the reflectivity of the light which carries out 
incidence with an incident angle theta is expressed in the direction of the angle theta over a theta= 0-degree line as a 
distance from a zero 0. Moreover, the curve 62 shown in drawing 7 with a dashed line shows the reflection property 
measured about the standard white board (magnesium oxide). When the curve 60 of an incident angle which shows the 
reflection property of a substrate 52 is small, the reflection factor of the direction of a normal of a substrate is large, 
and when an incident angle is large, the reflection factor of the direction of a normal has the directivity of being small. 
It turns out to it that the curve 61 which shows the reflection property of a substrate 59 has the curve 62 which shows 
the reflection property of a standard reflecting plate, and the curve 61 which shows the same reflection property. 
[0046] Thus, reflection properties 60 and 61 are controllable by controlling dry etching time. Moreover, the size of a 
mirror reflection component is controllable by changing the rate for which shading field 51a of a mask 51 accounts. 
[0047] The phot multimeter 56 has been arranged on the reflected type liquid crystal display 30, and the reflection 
factor was measured. A reflection factor is obtained by asking for the ratio of the intensity of the diffused light 58 to 
the direction of a normal of the reflected type liquid crystal display 30 to the intensity of the diffused light 58 to the 
direction of a normal in a standard white board in case the incident angle theta of an incident light 57 is 30 degrees. 
When voltage was impressed, the reflection factor of the reflected type liquid crystal display 30 to an incident light 
with an incident angle of theta= 30 degrees was quite as bright as about 20%, and the contrast ratio was 5. 
[0048] Drawing 8 is the graph which showed the color of the reflected light to the white light source light of the 
reflected type liquid crystal display 30 which is 1 operation gestalt of this invention in the CIE chromaticity diagram. A 
point Wl shows white light source light, a point W2 shows the white displayed by the reflected type liquid crystal 
display 30, Point G shows the green displayed by the reflected type liquid crystal display 30, and Point M shows the 
Magenta displayed by the reflected type liquid crystal display 30. It turns out that the point W2 which shows the white 
of the reflected type liquid crystal display 30 is close to the point Wl which shows white light source light. 
[0049] In the reflected type liquid crystal display 30 of the gestalt of this operation, since the field in which the 
reflector 38 was formed is located in a liquid crystal 49 side, parallax is lost and the good display screen is obtained. 
Moreover, since the reflector 38 which has irregularity serves as composition arranged in the position which adjoins 
mostly 49 layers of 49 layer sides of liquid crystal, i.e., liquid crystal, with the gestalt of this operation, height H of 
heights 42a is smaller than liquid crystal thickness, and, as for the degree of tilt angle of heights, it is desirable [ H ] to 
make it quiet to the grade which does not disturb the orientation of liquid crystal. 

[0050] Furthermore, with the gestalt of this operation, although patterning of an organic compound insulator 42 was 
performed by the dry etching method, when an organic compound insulator 42 is polyimide resin, you may carry out 
by the wet etching method by the alkali solution. Moreover, although polyimide resin was used as an organic 
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compound insulator 42, you may use other organic materials, such as acrylic resin. Furthermore, with the gestalt of this 
operation, as substrates 3 1 and 45, although a transparent material which consists of glass etc. was used, an effect with 
the same said of an opaque material like a silicon substrate is demonstrated, and there is an advantage which can 
accumulate a circuit on a substrate in this case. 

[0051] In addition, in the gestalt of the aforementioned implementation, an effect with the same said of the 
birefringence display mode which is not limited to this although phase transition type guest host mode can be taken up 
and cooked as a display mode, for example, is used with other optical-absorption modes like a two-layer formula guest 
host, a light-scattering type display mode like polymer dispersed liquid crystal display, and ferroelectric liquid crystal 
display is acquired. Moreover, with the gestalt of this operation, it is applicable also to the active-matrix substrate using 
an MIM (Metal-Insulator-Metal) element, diode, the varistor, etc. although it explained and excelled about the case 
where TFT40 is used as a switching element. 

[0052] Drawing 9 is the plan having shown two or more reflectors 38 of the substrate 3 1 which shows the gestalt of 
operation of this invention. On the reflector 38, heights 38a is irregularly formed through heights 42a formed in an 
organic compound insulator 40. However, even if the irregularity of heights 38a of a reflector 38 takes which reflector 
38, it is the same. This is because shading field 51a is formed in the field corresponding to each reflector 38 of the phot 
mask 5 1 used in case organic-compound-insulator 42 convex section 42a is formed by the same array pattern. 
[0053] The amount of data needed for it at formation of an array pattern when such a method is taken to it, although 
shading field 51 a of an array pattern different, respectively can also be designed to the field corresponding to each 
reflector 38 of the phot mask 51 for forming heights 42a increases, and creation of the phot mask 51 becomes difficult. 
However, since shading field 51a is formed by the respectively same array pattern on the phot mask 51 of the field 
corresponding to each reflector 38 according to the gestalt of this operation, creation of the phot mask 51 becomes easy 
that what is necessary is just to form the array pattern corresponding to one reflector 38. 

[0054] Moreover, heights 42a shown in drawing 9 is formed using the phot mask with which two kinds of circular 
shading fields are arranged irregularly. The size of heights 38a set the diameter at the maximum equator of for 
example, a cross-section configuration to 5 micrometers and 10 micrometers, height was set to 0.6 micrometers, they 
formed at random only in the field corresponding to one reflector 38, and the remaining picture elements have repeated 
the array pattern. For example, the size of a picture element created a monochrome reflection type liquid crystal 
display which are 300micrometerx300micrometer, the number of picture elements 320x240, and the diagonal size of 5 
inches. 

[0055] In addition, the composition of the reflected type liquid crystal display 30, the creation method of heights 42a, a 
display mode, etc. are as having mentioned above. As for the color by interference with the next picture element, the 
display at the time of making the light switch on completely was not in sight, but good white was obtained. 
[0056] What is necessary is just to form the phot mask 5 1 combining two or more kinds of array patterns, when the 
number of reflectors 38 increases, the pitch of a reflector 39 becomes small and the interference color with the picture 
element which especially the next reflector 38 forms poses a problem. 

[0057] As mentioned above, according to the gestalt of this operation, in order to form irregularity only in reflector 38 
portion, the poor insulation of the source bus wiring 39 and a reflector 38 does not arise, and the 38 round organic- 
compound-insulator 42 top of a marginal part of reflectors does not have irregularity, since it is flat, it is not generated 
but the display grace of poor patterning of the reflected type liquid crystal display 30 improves, moreover, heights 42a 
formed in reflector 38 portion is arranged irregularly — having — the shape of moreover, a taper - and a point is 
formed in the shape of the spherical surface, and since it consists of two or more kinds of configurations where one 
kind differs from a size, its intensity of the diffused light to the direction of a normal of the reflected type liquid crystal 
display 30 improves 

[0058] Moreover, according to the gestalt of this operation, in each reflector 38, the same or since it is the combination 
of two or more kinds of array patterns, the array pattern of the aforementioned heights 42a can form heights easily. 
[0059] Drawing 10 is the cross section of the reflected type liquid crystal display 130 which is the gestalt of operation 
of this invention, and drawing 1 1 is the plan of the substrate 131 shown in drawing 3 0 . On the insulating substrate 1 3 1 
which consists of glass etc., two or more gate bus wiring 132 which consists of chromium, a tantalum, etc. was formed 
in parallel mutually, and the gate electrode 133 has branched from the gate bus wiring 132. It is functioning on the gate 
bus wiring 130 as the scanning line. 

[0060] The gate insulator layer 134 which covers the gate electrode 133 and consists of a silicon nitride (SiNx), a 
silicon oxide (SiOx), etc. the whole surface on a substrate 131 is formed. On the upper gate insulator layer 134 of the 
gate electrode 133, the semiconductor layer 135 which consists of amorphous silicon (it is hereafter described as "a- 
Si M .) and polycrystal silicon, CdSe, etc. is formed. The contact electrode 141 which consists of a-Si etc. is formed in 
the both ends of the semiconductor layer 135. On one contact electrode 141, superposition formation of the source 
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electrode 136 which consists of titanium, molybdenum, aluminum, etc. is carried out, and superposition formation of 
-the source electrode 136 and the drain electrode 137 which consists of titanium, molybdenum, aluminum, etc. similarly 
is carried out at the contact electrode 141 top of another side. 

[0061] As shown in drawing 11. , the source bus wiring 139 which crosses on both sides of the gate bus wiring 132 and 
the above-mentioned gate insulator layer 134 is connected to the source electrode 136. The source bus wiring 139 is 
functioning as a signal line. The source bus wiring 139 is also formed with the same metal as the source electrode 136. 
The gate electrode 133, the gate insulator layer 134, the semiconductor layer 135, the source electrode 136, and the 
drain electrode 137 constitute TFT (it is hereafter described as "TFT".) 140, and this TFT 140 has the function of a 
switching element. 

[0062] Two or more heights 142a is irregularly formed in the field in which a reflector 138 is formed. The gate bus 
wiring 132, the source bus wiring 139, TFT140, and heights 142a are covered, and the organic compound insulator 142 
is formed all over the substrate 131 top. In an organic compound insulator 142, heights 142b according to heights 142a 
arises. The contact hole 143 is formed in drain electrode 137 portion. In order to make small variation in the liquid 
crystal thickness at the time of creating a liquid crystal display 130, the height HI of heights 142b has desirable 10 
micrometers or less smaller than liquid crystal layer thickness. Generally, liquid crystal layer thickness is because it is 
10 micrometers or less. Moreover, the pitch of heights 142a has desirable 100 micrometers or less. The reflector 138 
which consists of aluminum, silver, etc. is formed on the organic compound insulator 142 on the field in which heights 
142a is formed, and a reflector 138 is connected with the drain electrode 137 in a contact hole 143. Furthermore, the 1 
orientation film 144 is formed on it. / 
[0063] As shown in drawing 1 1 , the reflector 138 is formed so that the gate bus wiring 132 may reach in part and a 
part of source bus wiring 139 may be overlapped through an organic compound insulator 142. For this reason, area of a 
reflector 138 can be enlarged, the numerical aperture of the display screen becomes large and the bright display of it is 
attained. What is necessary is just to consider as the composition which does not form heights 142a at the periphery 
section of a reflector 138, in order to lose poor patterning of a reflector 138. Moreover, what is necessary is just to 
consider as the composition which does not form heights 142a at the portion to superimpose, when poor insulation with 
a reflector 138, the gate bus wiring 132, and the source bus wiring 139 arises. 

[0064] A light filter 146 is formed on a substrate 145. In the field to which a light filter 146 counters the reflector 138 
of a substrate 131, filter 146b in the field which is formed and does not counter a reflector 138 with black Magenta or 
green filter 146a is formed. The whole surface on a light filter 146, the orientation film 148 is formed on it at the 
transparent electrode 147 and pan which consist of ITO etc. 

[0065] An interval is opened, it counters, liquid crystal 149 is poured in between lamination ** and a substrate, and the 
reflected type liquid crystal display 130 completes both the substrates 131 and 145 so that a reflector 138 and filter 
146a may be in agreement. 

[0066] Drawing 12 is process drawing explaining the formation method which forms the reflector 138 which has the 
heights shown in drawin g 1 1 and drawi ng 12 on a substrate 131, d raw ing 13 is a cross section explaining the formation 
method shown in dra win g 12 , and drawing 14 is the plan of the mask 151 used at the process a5 of drawing 12 . 
Drawin g 1 3 (2) shows the process a5 of drawing 12 , drawing 1 3 (3) shows the process a6 of drawin g 12 , drawing 1.3 
(1) shows the process a4 of drawin g 12 , and drawin g 13 (5) shows [ drawing 13 (4) shows the process a8 of drawing 
12 , and ] the process a9 of drawing, 12 . 

[0067] At a process al, a tantalum metal layer with a thickness of 3000A is formed by the sputtering method on the 
insulating substrate 131 which consists of glass etc., a HOTORISO graphic method and etching perform patterning for 
this metal layer, and the gate bus wiring 132 and the gate electrode 133 are formed. At a process a2, the gate insulator 
layer 134 which consists of a silicon nitride with a thickness of 4000A by the plasma CVD method is formed. 
[0068] In a process a3, an a-Si layer with a thickness of 1000A it is thin in the semiconductor layer 135, and an n+ type 
a-Si layer with a thickness of 400A it is thin in the contact layer 141 are continuously formed in this order. Patterning 
of the formed n+ type a-Si layer and an a-Si layer is performed, and the semiconductor layer 135 and the contact layer 
141 are formed. At a process a4, a molybdenum metal with a thickness of 2000A is formed by the spatter all over a 
substrate 131, patterning of this molybdenum metal layer is performed, the source electrode 136, the drain electrode 
137, and the source bus wiring 139 are formed, and TFT140 is completed. „Dra_wing_13 (1) is the cross section of a 
substrate 131 with which TFT 140 after the processing end to a process a4 was formed. 

[0069] At a process a5, a photoresist (tradename : OFPR- 800) is applied to the thickness of 1200 A all over the 
substrate [ in which TFT 140 was formed ] 131 top, and using the mask 151 shown in drawing 14 , as shown in drawing 
.1.3 (2), heights 142a is formed. As shown in the formation field of a reflector 138 at drawing J 4 9 the circular shading 
fields 151a and 151b shown with a slash are irregularly formed in the mask 151. The diameter Dl of shading field 
151a is formed more greatly than the diameter D2 of shading field 151b. For example, a diameter Dl is 10 
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micrometers and a diameter D2 is 5 micrometers. Diameters Dl and D2 have desirable 20 micrometers or less 
-respectively. With the gestalt of this operation, although it can cook using the mask 151 which has two kinds of 
shading fields 151a and 151b, a mask 151 is not limited to this, a shading field — one kind - being circular — 
moreover, three or more kinds — being circular . Then, it heat-treats, and as shown in drawing 13 (2), heights 142a is 
formed in the configuration the rough edge of the character of a configuration was rounded off. 
[0070] At a process a6, polyimide resin is applied to the thickness of 1 micrometer all over a substrate 131 top, and as 
shown in drawing 13 (3), an organic compound insulator 142 is formed. At a process a7, a contact hole 143 is formed 
in an organic compound insulator 142 using a HOTORISO graphic method and the dry etching method. 
[0071] At a process a8, as shown in drawing 13 (4) all over the organic-compound-insulator 142 top which has heights 
142b, the metal thin film which consists of aluminum is formed, and as shown in drawing 13 (5), by the process a9, 
patterning of the reflector 138 is carried out on heights 142b. The reflector 138 is connected with the drain electrode 
137 of TFT140 through the contact hole 143 formed in the organic compound insulator 142. Even if heights 142a 
which consists of the photoresist under an organic compound insulator 142 at the time of patterning of a reflector 138 
lets exposure, development, etching of aluminum, and the process of exfoliation of a resist pass, it is checking that 
change of what is not seen, either. 

[0072] It is checked that the configuration of heights 142a is controllable by the configuration of a mask 151 and the 
thickness of a photoresist it is thin to heights 142a. Moreover, the angle of heights 142a can be easily taken by carrying 
out heat treatment after formation of heights 1 42a. 

[0073] The electrode 147 formed in the substrate 145 of another side shown in drawin g 10 consists of ITO, and 
thickness is 1000A. An electrode 138 and the orientation films 144 and 148 on 147 are formed by calcinating after 
applying a polyimide etc. Between a substrate 131 and 145, by screen-stenciling the adhesive sealing compound which 
mixed the 7 -micrometer spacer and which is not illustrated, the space which encloses liquid crystal 149 is formed and 
liquid crystal 149 is poured in by carrying out the vacuum deairing of the aforementioned space. What mixed the 
optically active substance (the Merck Co. make, tradename:S81 1) in the guest host liquid crystal (the Merck Co. make, 
tradename:ZLI2327) which mixed the pigmentum nigrum, for example 4.5% as liquid crystal 149 is used. 
[0074] Drawing 15 is process drawing explaining the manufacturing process of the reflecting plate 1 70 used for 
measurement of the reflection property of the reflected type liquid crystal display 130 of this invention, and drawing 16 
is a cross section explaining each process of drawing 15 . a process bl shows to drawing 1 6 (1) — as — glass (a 
tradename, 7059:Corning, Inc. make) 171 with a thickness of 1 .1mm — on the other hand, OFTR-800 (Tokyo 
adaptation shrine make) is preferably applied to a front face with a spin coat by 500rpm - 3000rpm as a resist material 
With the gestalt of this operation, it applied for 30 seconds by 3000rpm, and 1.2 micrometers of resists 172 were 
formed. 

[0075] At the process b2, by the process b3, as shown in drawi n g 16 (2), the resist 172 was prebaked for 30 minutes at 
100 degrees C, it exposed by arranging the phot mask 151 which has the circular shading fields 151a and 151b on a 
resist 172, and as shown in drawin g 16 (3), the resist 172 was developed and the heights 174 of an irregular 
approximate circle pilaster were formed [ the process b4 ] in substrate 171 front face. As a developer, 2.38% of NMD- 
3 (Tokyo adaptation shrine make) was used. 

[0076] At a process b5, if the heights 174 on a glass substrate 171 are preferably heat-treated at 120 degrees C - 250 
degrees C, as shown in drawing 16 (4), an angle can be taken and the smooth spherical-surface-like heights 174 will be 
formed. The gestalt of this operation performed heat treatment for 30 minutes at 180 degrees C. At the process b6, 
organic-compound-insulator 174a was formed on the substrate 171 which formed heights 174 as shown in drawin g 1 6 
(5). As organic-compound-insulator 174a, polyimide resin is preferably applied with a spin coat for 20 seconds by 
920rpm - 3500rpm. With the gestalt of this operation, it applied for 20 seconds by 2200rpm, and organic-compound- 
insulator 74a with a thickness of 1 micrometer was formed. Although the heights according to heights 174 arise in 
organic-compound-insulator 1 74a, it is smoother than heights 1 74. 

[0077] At the process b7, as shown in drawing 16 (6), the metal thin film 175 was formed on organic-compound- 
insulator 174a. Aluminum, nickel, chromium, silver, copper, etc. can mention as a metal thin film 175. As for the 
thickness of the metal thin film 175, 0.01 micrometers - about 1.0 micrometers are suitable. With the gestalt of this 
operation, the metal thin film 1 75 was formed by carrying out vacuum deposition of the aluminum. Since the metal 
thin film 175 is formed on organic-compound-insulator 174a formed along with heights 174, it has irregular circular 
heights 175a according to heights 174. The reflecting plate 170 was obtained by the above. 

[0078] Drawing 17 is a side elevation explaining the measuring method of the reflection property of a reflecting plate 
170. Usually, the substrates 131 and 145 used for a liquid crystal display 130 and the refractive index of 149 layers of 
liquid crystal are about 1 .5, respectively. Supposing the composition which 149 layers of liquid crystal meet with on 
the front face of a reflecting plate 170, with the gestalt of this operation, the glass substrate 176 was stuck to the 



Page 9 of 1 1 



reflecting plate 1 70 using the ultraviolet-rays hardening resin 1 77 of a refractive index 1 .5, and the reflection property 
of a reflecting plate 1 70 was measured. This measurement result is checking giving the same result as the front face of 
a reflecting plate 1 75, and the reflection property in the boundary of 149 layers of liquid crystal. 
[0079] As shown in drawing 17 , measurement of a reflection property is performed by detecting the scattered light 
180 of the incident light 179 which carries out incidence to a reflecting plate 170 by the phot multimeter 178. An 
incident light 1 79 carries out incidence to a reflecting plate 1 70 with an angle theta to the normal. The phot multimeter 
1 78 is being fixed in the direction of a normal of the reflecting plate 170 which passes along the point that the incident 
light 179 on the metal thin film 175 is irradiated. The reflection property was obtained by replacing the degree theta of 
incident angle of an incident light 1 79 with, and measuring the intensity of the scattered light 1 80 by the metal thin 
film 1 75 of an incident light 1 79. 

[0080] Drawing 1 8 is a graph which shows the relation between the degree theta of incident angle, and reflectivity. The 
reflectivity of the incident light 1 79 which is the degree theta of incident angle is expressed in the angle theta direction 
to a theta= 0-degree line as a distance from a zero 0. the reflectivity of theta= 70 degrees — the reflectivity of PI and 
theta= 60 degrees — the reflectivity of P2 and theta= 40 degrees — the reflectivity of P3 and theta= 30 degrees — 
reflectivity (P4 and theta=-30 degree) — P5 and theta= — P8 shows [ the reflectivity of -40 degrees ] P7 and theta=-70 
degree reflectivity for P6 and theta=-60 degree reflectivity 

[0081] In drawing 18 , the dashed line 81 shows the reflection property curve of the standard white board of a 
magnesium oxide. It turns out that the reflectivity P4 of theta= 30 degrees is superior to the reflectivity PI 0 of a theta= ■ 
30-degree magnesium oxide, and theta=-30 degree reflectivity is also superior to the reflectivity PI 1 of a theta=-30 , 
degree magnesium oxide. 

[0082] As mentioned above, according to the gestalt of this operation, control of a configuration is easy and forms the 
reflector 138 in alignment with heights 142b on the organic compound insulator 142 which has heights 142b formed 
along with heights 142a convex section 142a which consists of the photoresist which has repeatability. By controlling 
the configuration of heights 142a, the reflector 138 which has a good reflection property is obtained, and the display 
grace of the reflected type liquid crystal display 130 improves. 

[0083] As for the above-mentioned phot mask 151, it is desirable to use a thing as shown in drawing 19 . In drawing 19 
(1), the gross area of the shading fields 151a and 151b is about 47% of a gross area of a mask 151, and the gross area 
of the shading fields 151a and 151b is 41% of a gross area of a mask 151 in dra wing 1 9 (2). 
[0084] Drawing 20 is a graph which shows the relation of the degree theta of incident angle and reflectivity in the 
reflective thin film 75,175 in which the shading fields 151aand 151b were formed using the mask 51,151 which 
occupies 40% or more of a gross area. The reflectivity of the incident light 78,178 which is the degree theta of incident 
angle is expressed in the angle theta direction to a theta= 0-degree line as a distance from a zero 0. The reflectivity of 
theta= 70 degrees P21 and the reflectivity of theta= 60 degrees P22 and the reflectivity of theta= 40 degrees the 
reflectivity of P23 and theta= 30 degrees — the reflectivity of P24 and theta= 25 degrees — reflectivity (P25 and theta— 
25 degree) — reflectivity (P26 and theta=-30 degree) — P27 and theta= — P30 shows [ the reflectivity of -40 degrees ] 
P29 and theta=-70 degree reflectivity for P28 and theta=-60 degree reflectivity 

[0085] In drawing 20 , the dashed line 181 shows the reflection property curve of the standard white board of a 
magnesium oxide. It turns out that the reflectivity P24 of theta= 30 degrees is superior to the reflectivity P34 of a 
theta= 30-degree magnesium oxide, and the theta=-30 degree reflectivity P27 is also superior to the reflectivity P37 of 
a theta=-30 degree magnesium oxide. 

[0086] On the other hand, the shading fields 151a and 151b show the reflection property of a reflecting plate to 
drawing 21 by the same method using the phot mask 151 of less than 40% of a gross area, for example, 35%. It turns 
out that the reflectivity P54 of theta= 30 degrees is inferior to the reflectivity P44 of a theta= 30-degree magnesium 
oxide, and the theta=-30 degree reflectivity P57 is also inferior to the reflectivity P47 of a theta=-30 degree magnesium 
oxide. This has very many mirror reflection components as heights are less than 40%, and since there is little 
dispersion, it is considered that the visual field was narrowed. 

[0087] Drawing 22 shows the theta= 30-degree reflection factor of the reflecting plate created using the phot mask 151 
to which the rate for which it accounts to the gross area of the mask of the shading fields 151a and 151b was changed. 
By making the rate of heights into 40% or more from drawing 22 shows that the reflecting plate of a high reflection 
factor is obtained. In addition, by choosing the kind of photoresist, and thickness and heat treatment temperature, the 
degree of tilt angle of heights can be controlled freely, and a reflection property can be controlled by this. Moreover, a 
reflection property is controllable also by the kind and thickness of an organic compound insulator. 
[0088] In the reflected type liquid crystal display 130 of the gestalt of this operation, since the field in which the 
reflector 138 was formed is located in a liquid crystal 149 side, parallax is lost, and the good display screen is obtained. 
Moreover, with the gestalt of this operation, since the reflector 138 which has irregularity serves as composition 
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arranged in the position which adjoins mostly 149 layers of 149 layer sides of liquid crystal, i.e., liquid crystal, the 
'height HI of heights 142b is smaller than liquid crystal thickness, and can make the degree of tilt angle of heights quiet 
to the grade which does not disturb the orientation of a liquid crystal molecule. Moreover, with the gestalt of this 
operation, although heights 142a is formed only in a reflector 138 formation field and it excels in it, you may form 
heights 1 42a all over substrate 131. Moreover, a reflecting plate may be independently prepared by making a reflector 
138 into a transparent electrode, and a reflecting plate is similarly formed also in this case on the organic compound 
insulator formed on two or more irregular heights. Moreover, although it explains and excels about the reflected type 
liquid crystal display 130 of an active-matrix drive method using TFT140 as a switching element, it is not restricted to 
this, and the same effect is acquired also with reflected type liquid crystal displays, such as a simple matrix drive 
method. 

[0089] Furthermore, although patterning of an organic compound insulator 142 was performed by the dry etching 
method with the gestalt of this operation, when an organic compound insulator 142 is polyimide resin, you may carry 
out by the wet etching method by the alkali solution. Moreover, although polyimide resin was used as an organic 
compound insulator 142, you may use other organic materials, such as acrylic resin. Furthermore, with the gestalt of 
this operation, as a substrate 131, although a transparent material which consists of glass etc. was used, an effect with 
the same said of an opaque material like a silicon substrate is demonstrated, and there is an advantage which can 
accumulate a circuit on a substrate in this case. 

[0090] In addition, in the gestalt of the aforementioned implementation, an effect with the same said of the 
birefringence display mode which is not limited to this although phase transition type guest host mode can be taken up 
and cooked as a display mode, for example, is used with other optical-absorption modes like a two-layer formula guest 
host, a light-scattering type display mode like polymer dispersed liquid crystal display, and ferroelectric liquid crystal 
display is acquired. Moreover, although the gestalt of this operation explained the case where TFT was used as a 
switching element, it is applicable to the active-matrix substrate using an MIM (Metal-Insulator-Metal) element, diode, 
the varistor, etc., for example. 

[0091] Drawin g 23 is a plan for explaining the gestalt of operation of this invention. The feature of the gestalt of this 
operation is having formed the black shading layer 71 which consists of electric insulation material on the reflected 
type active-matrix substrate 3 1 which formed irregularity as shown in above-mentioned drawing 2 . The black shading 
layer 71 is formed in the field which attached the slash in drawing 23 , i.e., fields other than reflector 38 and the 
formation field of the semiconductor layer 35 which constitutes TFT40. In addition, you may form the black shading 
layer 71 on the reflected type active-matrix substrate 131 shown in above-mentioned drawing 10 and above-mentioned 
drawing 1 1 . 

[0092] Drawing 24 is a cross section for explaining the formation method of the black shading layer 71 . Although 
explained here taking the case of the active-matrix substrate 31 shown in drawing„6 , the same is said of the case of the 
active-matrix substrate 131. 

[0093] First, the photosensitive acrylic resin which distributed red and the blue and green pigment all over the substrate 
31, respectively so that the light might be absorbed as shown in drawing 24 (1), for example, the Fuji hunt company 
make, a tradename: Apply the resin 71 which mixed three kinds of color mosaics CR, CG, and CB, and presented 
black using a spinner. 

[0094] Then, as shown in drawing 24 (2), it exposed using the predetermined mask 72, and after developing negatives, 
as an unnecessary portion was removed by etching and shown in drawing_24 (3), the black shading layer 71 was 
formed so that it might cover completely with fields other than reflector 38, and the formation field of the 
semiconductor layer 35 which constitutes TFT41 . Then, it heated at 200 degrees C for 1 hour, and the black shading 
layer 71 was stiffened. 

[0095] As mentioned above, since according to the gestalt of this operation the black shading layer 71 is formed and 
the reflected light (scattered light) of portions other than reflector 38 was interrupted, the leakage of a light unnecessary 
for a display can be prevented, and the reflected type liquid crystal display which was excellent in contrast can be 
realized. Moreover, compared with the case where the black shading layer 71 is formed on the substrate 45 which 
counters, the large margin at the time of substrate lamination can be taken, and the bright display which lessened 
decline in the numerical aperture by gap of substrate lamination can be realized. 

[0096] The acrylic resin which distributed carbon although the acrylic resin which distributed the pigment was used as 
a material of the black shading layer 71 with the gestalt of this operation, for example, the Fuji hunt company make, a 
tradename: Inorganic substances, such as an organic material like the color mosaic BK and non-electric-field plating of 
amorphous silicon germanium (a-SiGe;H) or silver, are also applicable. Moreover, in consideration of the absorption 
coefficient of the material to be used, preferably, the thickness of the black shading layer 71 needs to set up 
permeability so that it may become 1% or less to at least 5% or less more preferably. 
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[0097] 

{Effect of the Invention] As mentioned above, according to the reflected type liquid crystal display of this invention, it 
becomes possible to form the aforementioned concavo-convex section in all the fields in which it is not necessary to 
form in by array pattern which has the reflector with the same array pattern of the aforementioned concavo-convex 
section, therefore is different for every reflector, and a reflector is formed easily. That is, since a shading field is 
formed by the respectively same array pattern on the phot mask of the field corresponding to a reflector, creation of a 
phot mask is [ that what is necessary is just to form the array pattern corresponding to one reflector ] easily possible. 
[0098] Moreover, according to the manufacture method of the reflected type liquid crystal display of this invention, 
since the gross area of the shading field in which the pattern of the aforementioned approximate circle type was formed 
is made into 40% or more of the gross area of a reflector, the aforementioned shading means becomes possible 
[ obtaining a high reflection factor ]. That is, since a mirror reflection component does not increase but dispersion 
increases by making the gross area of the shading field of a shading means into 40% or more of the gross area of a 
reflector, it is possible to obtain a high reflection factor in the viewing-angle range of an observer. 



[Translation done.] 
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50 »l^*fiRSix€>fitt4 2 att^aBH-EBSix, ^^c5fe 
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So 

[0 0 5 8] *HJ6^»»fwJ:*ltf. 1»!S&gJ54 

2 a<OKM'<*-^a s #Kl*t|;«3 8(-feV>T(Rl— fcL 

[0 0 5 9] Hi oil. *&W<nnm<n>wmxihZ>ELSti 

*te>*x % y- h^iEiii 3 2d*e>fiy- 3 3 

^IftL-CV^o y- h'<*K*&l 3 Oldtt, 
[0 0 6 0] y— 133 SrSoTStS 131 _b<D 

(s i n x ) % (S 
i o x ) *ifd^fi8;6y- h«»«i 3 4ds»fiK*nx 
V*£ q y— hSffil 3 3W±SO^ hJ&gUgl 3 4± 

|13 5^SixW5o 1 3 5 OpfSg&K 

a -S i ft^&*53^^ Mil 4 1 

i 3 6^iftM*ii, ffcfro i 4 i_k 

kh\ y-^mffii 3 6 tmm^fzs^ *v y^v, 

[0 06 1] ill li^ct 5 y-^I® 13 6C 

f*. y- h/<^ga«si 3 2 tffl^y- h tenuis i 3 4 
<5 0 y--x^B»i3 9r4, m^-mtLxmm^x^^ 

S„ y-^/<^iEJfti 3 9 y-^m^i 3 6 £IpH36 
co^jR-e^^nxvN^o y-Mii3 3, y- hte 

^13 4, ^*|13 5, y-^mm 1 3 6&£Xf 
FTJ fclM-. ) 14 0«U KTFT14 0I1 
[0 0 6 2] ^tSl 3 8#»J*$ftS««U:tt. « 

&<D£jg|5 14 2a as*ffiflUI^/SS*iTi^o y- h'< 
*gEi(&13 2, y — */<*KJI 1 3 9, TFT 1 4 0 # 
&Tmn 14 2a ^Sot, 1S131 ±£ffiK*rtJM6 
j^flgl 4 2i>mtit£tlX^&a WMill 4 2iw(i, 
libSfSl 4 2 alOE&fcflSBl 4 2 b&±C& 0 K > 
Igl3 7 h*-/W 4 3j&sjgfifc£ 

<Ds* : ?y*&/b£<'tZ>tc#>, 1 4 2 b(Ojg£H i 
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»ft«^J¥*« 1 0 timglTXhZtc&XbZo 
flSl4 2a(^t'^fll lOOMmaTm 
Ll\ 4 2 a^*Stt-CV>6**±<0#««{« 

ii4 2±cr;v^^, mte¥frbi$z>Rftinmi 

3 8*HSj**Jx, M^m^l 3 8l*^>f? h^-^l 

4 3|d*3V^ Viffil 3 7 <blgj&i*ax6 0 $?> 

[0 0 6 3] Kttmffil 3 8(1 gll 1 tc^£*x6J; 5 
ic, y- h^SB&l 3 2^-»*5<tt/y-^^K3» 

io 1 3 9<D-mzmmt&mmi 4 2^ttM$ti5j: 
9> wsv^«»*«riBfc*a, s»tti3 8^- 

= >-^ft*r*<1-fc«>lCtt, S«ttl 3 8*>JB»» 
fctt, Ml4 2aWUi*i:tMJ:v\ *■ 
fc* EMil 3 8 ty- h^Elftl 3 2&£Tfy- 
*'<xmM l 3 9 k<Dt&m*&&±CZk£\zi*^ I§ 
+6«B#tcW:iM«l 4 2a *Jg*b*v>«fiS;ti-ixtf J: 
v\ 

20 [0 0 6 4] 4 5±|£JL ^7-7>f/^ 1 4 6 

#»J*Sn*, 14 6lt Sffil 3 1 CO 

EL&mmi 3 8l:^fS]f6gffi:li, ^-if>^^fc^ 
fecD^/l,* 14 6a sftS**$*b, R^m^l 3 8 {CM 
iRlLfci/MHStfcfL IfeW7^;^ 14 6 b3as*a*tt 
6o Xy — yj/l'* I 4 6±(D±ffiW±. ITO&<^ 
^6S0^igl4 7, ^ibtw-^cOJi^gS^JKl 4 8tfS 

[0 0 6 5] ffiStS 131. 1 4 5 fL fc&mm 138 

t7^Hi46a ^as-itf 5 J: b\zmm&&rtXtt 
30 fpjLrte^^feix, S«Wiw}Sii 4 9*saASixX 

[0066] Hll 2ti > Hi l*$J:t/Hl 2(C^$tt-5 

smarms i 3 s 1 3 1 .±^^5 

M*ft^it^lS0tfe^ 813H, I12II 
^-t*»fi8*&*KMi--6»fffiH"C*)?)^ HI 411. Hi 
2^)Iga 5T*ffl^6tt5^^^ 1 5 1 (DW-ffimXfo 
ho H 1 3 ( 1 ) JL H 1 2 (Dig a4^U H 1 3 
(2) f*. Hi 2Mla 5^r^U, Hi 3 (3) t± s 
Hi 2<DXUa 6&7jkL^ Hi 3 (4) fi. Hi 2(DH 
40 a a 8 U H 1 3 ( 5 ) fL H 1 2 (Dig a 9 &7jk 

[0067] iga im #?**^a*e>j#5i&»tt 
(DS^i 3 i±iw^/^s/^ y >-yfeicj:o-c3 o o oA 

V\ y- h^gEi»l 3 2ioJ;t>*y- hf&l 3 3» 
Iia 2m /7X^CVDfeiaoX4 0 
0 0A(Df^i{hi/]j3y^^y- hJtelSKl 3 

50 [00 6 8] Iga 3 TIL ¥#(WB 1 3 5i46*S 
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1 0 0 0 A<Da -S imt^ ay^^hiHltW 
j|$4 0 0AOn + Sa-S i Jf £ £ £ OJIfi^JgjRWfc 

g^^-r:y^^t\ 1 3 5*3«fctf=i>* 

^h§141 iJ8tit-r&. Iia 4T*te. S4R1 3 

2 0 0 oA^y^fy&iSr^^^^iSfei: 

tToT. y-^mi^i3 6, Ki^-r ^mffii 3 7*5*0* 
y-xs<xmmi 3 9«r»j*u TFTuo^t 

6, Ell 3 (1) fit, Iga4^WWTiWTF 

t 1 4 oas»fifc£*xfca£Ki 3 1 cnmmmx*&z> 0 

[0 0 6 9] Ig a 5 -Ctt, T F T 1 4 0 Sr^j* Lj^cl 
£131 ±£ffiUl* h U'v** h (®p p d* : O F P R — 8 
0 0) £12 0 0 A(Dif:${w^L, (El 1 4l^£;ft,<5 
^^151 Sr/Bl^T, HI 3 (2) \^7f;£tlZ>£ 0 
l£, fiflJl 4 2a imtit-tZo 1 5 1 l-te. 

««l 3 8©?gjBS«*l2:iai 4^SttSJ:5Jw, «»» 
^i-HJewiS^fiB* 151a, 151b ^TjfifllJtdJg 
fiJStlTV^, S*«*15 1a^)iaDllt 
*1 5 l b(DiE^D2 J:9t>*#<raricSH-Ci>£ 0 fc 
t sLtf, K^D 1 fl 1 0 /i m"C*> D > S^D 2 Ji 5 m m 
T'&So D2|i. Wftl2 0/imarW 

*UV\ *HJfi^»1BT*fi, 2«IS^ai5t«*l 5 1 
a, 15 1b ^tt^^^^ 1 5 1 ^l^cim^ts 

<z>«L JIM&SSrfTi^ Hi 3 (2) lr^$*i£<fc5K:, 
tMf51 4 2 a*:*ldSi:*t*:*ttlw«rt-r6 0 
[00 70]Iga6 Ttt, Sfi 1 3 1 ±^Mt^^ ]) >f 
;F«l/im^CS*U Hll 3 (3) 

-C*T«t«5»IKl 42(i3y^^ 4 3*:*j«i- 

[0 0 7 1] Ig a 8 -Ctt, 142b Sr*i--5*« 

teiI14 2±^Ml3 (4) IZTjkZtlZX?^^ 

Ull 3 (5) t^SixSct 4 2 b±{CR|*« 

ffil3 8$:/^-^y^t^ KSt®113 8H 
*6J»JB£l 4 2\ZtetiZZtl1Z=*>** h*^l 4 3^ 
LTTFT140©KM ^iSl 3 7 fcSMfcSiVt^ 

4 2cr>T<Z>* h U'v** M»e>fiK5fl« 14 2all 8 

[0 0 7 2] t£b?H5 X 4 2 B©*«tt, ^^^15 1^ 
#t figfll 4 2 a h h<£>J?£lwJ:oTSI 

14 2a O^fl, ftgfl 1 4 2 a (Dffijm^ UftiStS 
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^ 1 J: o t 5 r. t *S"C# <b 0 

[0 0 7 3] (HI Ol^^tl^ftil^GDg^l 4 5 MJgfifc 

1 000A-e$)^ o IS1 3 8, 1 4 7±(7)gEf^lMl4 
4. 1 4 8tt. 5 KttifSrJM?*, S(6ril-t-6Cfc 

fcJ:oT»*SnTV^, SS131, 14 5BBICH, 
£ x.tf 7 // mCO^^-^^r^A LfcEl^ LttV 

10 it«rj:oTJK»l 4 9*SttA**t6. Ml49tl 

O/V^ftffiL : Z L I 2 3 2 7) 3t^Stt 

*MR O^ftSL ffi&fe : S8 1 1) 4:4. 5%SA 

[0 0 7 4] B 1 5 #»W<TCRl*S!»ftS*M£« 1 
3 O^^^i'i^l-fflVMbtt^S^l 7 OWfiig 
XSSrKM-r^XSig-Cfct), H16H B150#I 

a&»wi-*»iEia-c*>*. isbim iai6 

(l) tc^i-j; ?|;r N i . imro^7^ 

20 ^ N 7 0 5 9: — ~ ^frJK) 171 

^ ^tU, /c^x.flOFTR-80 0 OKSC 
(SftttJI) Kli5 0 0 rp m— 3 0 0 0 r p m 

3 0 0 0 rpmT'3 0WtU U^*M7 2& 
1 . 2 ^mfiWLfc, 

[00 7 5] Itb2m U^M72^100t 
T*3 0^y^-^U Ifib 3TI1, Hi 6 (2) 

la. 1 5 1 bW6^ h^^^ 1 5 1 ^Ififltl 
30 3tSrfTl\ Iib4m Ell 6 (3) \Z7jk-rXv\^, 

Rer^£iSl7 4^MUc 0 iM^LT, 2. 3 
8%cONMD-3 (MJjCfcikitU) &m*tc 0 
[0 0 7 6] Xgb 5T*te. ^7^S^1 7 lJi(Oi£b&P 
1 7 4£&l£L<tel 20t-2 5 OttWlt^) 
t, 016 (4) iw^Stt^J: 5J-A*ii:HX*ffi«w 

1 8 Ot^T'S Oftmf&t&m&frotCo Igb6TU m 
16 (5) tw^-TJ:5I-i0i«Jl 7 4*:?BfiKUfc3l*El 7 
40 1 ±^*«tl|ftjBdBl 17 4a ftJBfifc LfCo 1 7 

4ai: LTIS, ^y-f ^ K«»*r»*L<tt9 2 0 r p 
m—3 5 0 0 r p 1X1^2 0&m* t°Vn— h(Ci:oX^ 
*-T5o *H«S^^ffi-ett. 2 2 00 rpmt2 09Ffl 
1 /im^J?$Ot»iW7 4 aS:ri«lfc, 

mm&mm 1 7 4 a i^n, 1 7 4 icit ^fco*^ 

cMBl 7 4<t 5li?»e>^"Cfc4o 
[0 0 7 7] X^b 7W, Ell 6 (6) 

mm&mm 1 7 4 a ±^ &jR«n 1 7 5 ^ a & 

JiaWKl 7 5 ^ LTfi, -s/^K 

50 a, mftif&mfzzt&vtZo &mMmi 75 
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H agRl 7 4(Cf a v oX^$nfc^a^^l 7 4a 

±iw^$nTv>S7t^, aan 7 4»si:fcT«B!i4 

Rf^l 7 5 a <£r^TL-CV>5p SJLtfc J: oTR#t« 
17 0 £#fc 0 

10 0 7 8] 8l7lt R/ftfe 170 (ORWWS^illS 

m&&w-rz>mm®x+&>z>o ms^h 30 

KUBV^tiSSJKl 3 1, 1 4 SteJitMKAl 4 9g<E> 
JS#r*H **vWt*ll. 5"CfcS 0 ^S17 0(^)I 
■ft. Ml 4 9Jli:^»i-5«*S:»ftU #*fc<D 

»iB-ettHSf* 1 . 5 (D^mmmm 1 7 7 ^ra^x 

#7*£«1 7 6 £RM«1 7 0lc^^$^:T. R*MS 
1 7 0 ^R*f*ttS:jW^Ufco EMS 
1 7 5 0iffi«il 4 9JB<a«JM-*3tt6R*M*tt£ 

[0 0 79] 117 J: 5 S*f4*tt^«^tt, 
R&t^ 17 0 A*f3fc 17 9 <7)f£fc£t3fc 1 8 0 £ 

* Vi-fr*f-*—# 1 7 8 T*^W-r6 £ t <fc oTfTfrft 
So RAtfil 7 OiCfl ^^»lM^toT 
A«)fel7 9^Altt6o *hT/W-^17 8fi, 

&mnmi i sji^am^i 7 9^^^Hs^^ai^ 

R*ttRl 7 OOfej»^rpIlCB3eSixT^So A*f#l 7 
9 (DAfttftm B £ft*LT Attft 17 9 (D&mMm 1 7 5 

[o 0 8 o] mi 8fi AMflSe iR*t3ft«i:G>BB« 
^t^77tfe$c A*tftR6-e*?6AW3tl 7 90 

&Qfrbv>WMk\.xm£fiX\i^Z> 0 6 = 7 0° 
SftKSrPl, 0=6 0° OS»»a«:P2, 0=4 0° 
<&R»3ftftSrP3, 6 = 3 0° wRH*3ftKSrP4, 0 = 
-3 0° 0>R*MS««rP5 % 0=-4O° (BRW&KS: 
P6, 0=-6O° OR»«SS:P7, 0 — 70° go 

fiOKM»tt*»^«l8 1X^LTV^ 0 0 = 3 0° 
<OR»3Sl£P4H 0 = 3 0° 

I*»«P1 0J;!)fcftti-C*5tK 0=-3O° «9R#t3* 
St^fce — 30° ow^^->!>AroR«»SP 
1U? fcffjh/ri**-£a s *Ua. 
[0 0 8 2] £JLL<oJ;5l^ *ja6^JBffi^J:*itf, « 

b^c^dbgR 14 2a ±MfiS|5 142a CfiotttSix 
fciQigP 14 2b «r*i-^*«H6j»Bt 1 4 2 ±Ul, Ciff 1 

4 2b KfeotcRffimm 1 3 8 *w*m-z> 0 «H2 

1"*RI*««l 3 8^»5)ti> RttfBftAXaMSB l 3 
0 tf>S^i&ffitfSf6i _t^- e o 
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[0 0 8 31 biJkEO* h-7^^15m, mi 9(d^*f 
J: 5*fc<BtJB^5<&a s #* U/\ m 19 (1) 

151a, 151b <Dmm&ti>i-TX* 1 5 1 <K> 

nmm<om4 7%xh*). mi 9 (2) 1 

5 1a, 15 1biO»^^15lOM9^4 
l%T*fc5 0 

[0 0 8 4] 02011 15 1a, 151b 

ffim&<n4 0%Sl±&£!to2>-TX# 5 1, 15 1^1^ 
■CJI5rtSixfcK*H*IBl7 5, 1 7 5^*5»t6AS*AS6 
10 ^R«aSt^B«S:^t^77t?*)5, 

*>6A*f#7 8, 1 7 8 ORItaWett. 0 = 0° ^«ft»c: 

Tl^6 0 0 = 7 0° ^)RMM^P2K 0 = 6 0° to 
Rtt&S&P2 2, 0 =4 0° tf>K#t3fcK*rP 2 3, © 
= 3 0° WR»«KS:P2 4 1 fl'= 2 5 0 <ORl*gftJK«: 
P25, 0 =- 2 5° OR£f3£S£P26, 0=-3O 
° OR#t3ftSS:P 2 7, 0 —4 0° ORAH&jg*: P 2 
8, 0=-6O° <£>RM3ftK&P 2 9, 0=-7O° <7) 
R*t3Sff«:P 3 0T^UTV>6o 

20 [0085] 8 2om SfciMfc^*^**^!* 

efeS^^il^til 8 K^lTV^o 0 = 
3 0° <BR*t3ftffiP2 4H 6 = 3 0° 0>IMfrr^*i/ 
!> A^S»3fiS P 3 4 J: D 4«nx*3 !!) , 0=-3O° 

^coRM^gP 3 7 J: 9 tfftfCl^SC^^JSo 

[00 8 6] mtd*f U 5i**« 151a, 151b 
^8ffi^4 0%m tck7t&3 5%(D*i 1 
5 1 SrfflV^-CW«<D^«fe-CRW«ORl*»ttS:H 2 1 
0-3 0° <DR*HftKP5 4H 0 = 3 0° 
30 it-*mi/<}J*<DBLM3kmP4 4 X V t)*otib'^ 0 
= -3 0° (^R*t3ftfiP5 7t*/ce=-3 0 o O^tfL 
-r^v^A^R^&SP 4 7 J: t) t)^oXV>5C^r^ 

*s*#ic*< , m&fc&te^tzibumtm&btix^ti 

[0 0 8 7] 02211 151a, 1 5 1 b <D 

5i^v^MttRMoe = 3 0° •e^SSt** 
02 2^bi0iaJ<oW-frS:4 0%«±t^6^:iJc 

40 £<>x^Kiti&<ofctom*nhfiz>z.ktimz>o 

k#-C£* zn\c£<>XRMft&&fflmxZZ>o 

So 

[0088] ^mM(Dmm<oRMmm&m^m 130 

til R^m^l 3 8 £?BfiRLfcffia3»i& 1 4 9fl»wfjfc 

50 3 8^?ss i 4 9ji«k i-**?*>»s i 4 9m\zm*m 



(10) 

17 

£#-c#6. *fc**n<o*»"e«:* r»««i 3 8f 

3 1iffiCMl4 2a^MUti;V\ *fc, RW 

an 1 3 ssrswwffi* lt, aafc£a*««rwtrt J: 

y^m+h LTTFT14 0 ^fflV^T^ x i' 10 

[o 0 8 9] ^ *HJfiwjeiB"e«*«*6i»Bi i 4 

/i^ySiftUiJ;-*^* h^s/^^^ft«wJ:oTfroT 

ti»SH4 2i:LT^y-r-; Kti 

[0 0 9 0] 4*5, SrrlESIife^^^^v>X«, 

ttix^fc, ::ftKRJ££*xSCi:rat4<, fctxi«2« 
5£y* h • btf>£ 5 4tetf>3teR*H&-- h\ f*»-T-^ 
5 %ftWc&Mm**-h\ MB* 
ttJSJl^JSB-CttffiSJxSIKHJlT***"- K4iM?fc 30 

fc t x_f^M I M (Metal-Insulator 
-Me t a 1 ) h\ '<!) **4£Srffll* 

[0091] @23it &¥$w<DmMe>Mm&mw'rz> 

2 ic^-f J: 5 t;i[}fl£]£fl^£ LfcR&f^r * x ^ ^ h y 

7 1 Zrt&LtcZt-e&Z* 1M*I7 1H 0 2 3 40 

<h T F T 4 0 Srfltfifc-T 5 3 5 <DMf&m 

mtlzM&ZtiZ* 4*>\ ii$*l0^J;(;ai id 
^£*L<&K*tS!7*7^>^ h y **S«1 3 1_L^H 

[0 0 9 2] IS 2 4 «\ Sfe*^ 7 1 W^^jSfeSrK 

TtT-*-?-? b y **g«3 1 tflci 5KW-r*^ 
tptj?-? h y ^*St£i 3 1 oo»-&tBH*"C*)So 

[0 0 9 3] JF*\ 3 1 <7)£3q|;l. B24 (1) I: 50 
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x.tfS±'^Ht*L Kfl a D* : #9— =eif>f *CR, C 
G, CBSr3«*a-tf-&*3-frT#lfeS:abfc«»7 IS: 

[0 0 9 4] IRIfc^T. 024 (2) Id^f «fc 5 0f£ 

^•^^^ 7 2Sr^v>r^L. m^Ltiw^ K^mm 

3 8M©S«^ TFT4 1^Mt5¥*»i3 5 

^J;oT»^, (D2 4 (3) Efe 
»*l7lW*lfc, 2 0 0tt'lW» 

U 7 1 SrW^K 

[0 0 9 5] £Jl±(75<J:5Jw % *StJfio?Bffi^J:Ktf, S 
7 1 £^J* LTRI*«1 3 8 Sltt><t>tR#<OK*t 

[0 0 9 6] *HJ60^|g-e«, 7 1 

r^e^^r^v-y =» V<^/L--v^^^ (a-SiG 
e ; H) , fc6VMi«03*«#^ y^4^^*S«i»tii 

^ t> 5 %JWTI^ J: «9 ff * L < f± l %KTI-4S J: 5 I- 
[0 0 9 7] 

E«^^-^-c»j«-j-6jeMiwt4<, R*t«i*6»*a 

XV^S 0 

[0098] &it*&w<DR*tmm&mnimmv>M&j7 
45o o£9, jai*;^aroaHt«acotttBas:K*r«« 

^ffiS^4 0%^±^ta^^a^ jER^^ 
#<46-f. «a**#<ftftfc«>^ 
^*5V^x«iv^R»ap4:»5wi:^^riB<!:4o-Ct^o 
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[Ell] HJ6JBffi-C*)6Sl*S!ttft*^3SB 
3 O^»r®0T*fo£ o 

[0 2] 01tC^£*l,6Sfe3 l<D¥®0T*£>5 e 

[03] mi&£ifm2\z7jk£txz>mfc3 i±\zm&& 

[0 4] H3lc»"r*J«*»*:KW'*"*«BH , Tf*)6. 
[SI 5] i3Mgs 7X'Sl^^^^ 5 KaspflBH"? 

[0 6] Ba*««3 8*r#i-6*«5 2<0K»W*^« 

[0 7] ^m^isiMmr^^^y^ h y ^*g«5 

2, 5 9 0>R*M3M* 6 (K 6 1^t07t'$)$o 
[0 8] **M<?D-|llfi»lfit?&-5S»SiSaa^« 

[0 9 ] *Kw<o-nffiMm*mi-w& 3 1 <D¥-mmx~ 

[0io] ^isw^-iiJS^ffi-cfcsK^aissfi*^ 
in o<7>»flBErefc<5o 

[0 1 1 ] 0 1 0 IOT$n6SI 1 3 1 (OMT^ 

[0i 2] 01 o*jj:t>ii i ^ztiz&n&ft-t-z 

[013] 01 2lc^-t-JB^ttS:»M+-6WBBia-C«> 
[014] 01 2Mia 5X^V^6^^^ 1 5 1 co^ 
[015] **M^Rl#S*S*^Sia 1 3 o 

5xa0-t*fc6<, 

[016] 01 5<oxaS:KM+6Wrffiiax**)So 
[017] R*ttEl 7 0 03KW«M4oiB3ejfe4rlftWi-6 
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[018] Atttft&e tRM^mtcomm^'t^yy 

[019] 5 1 ^^t™t*fc6o 

[i2 0]i«i5 1a, 15 1a^gia^^ 
C7)^®^^4 0%«±-efc-5^^^ 5 1 fcffll^T*J*S 

[021] ffiftHStt 151a (DttffiWjftS^frO 3 5 %& 
££6^;** 1 5 lSrfflv^»fifcSixfcS»»Bl7 Sir 

5 0 

[02 2] ^3t€S«^S'J^^^W^^coB8«^^-r^7 

[023] #&w<D-mmj&m&&w-fzfcit>v>¥mm 

[02 4] IfeMl7 l(DM«i^lt?)f:i()W 
[02 5] TfT^y-r bV ^^^tdffit>e>ix6^>f 

>7f>mr^6«ih7^^ i £#-r5£«2 

[02 6] 0 2 SlZTjktStiZWmffimX 2 6 -X 2 6^ 
[027] T9*r<<-f-* h ^^^^ffll^e>H6^>r 
1 2(£>¥®0T*ab£o 

[02 8] 0 2 7lw^£;h,£3J#rffi;&X 2 8-X2 8 fa 

3 0, 130 Rfumm&m^m 

31, 45, 131, 145 Sfe 

3 8, 1 3 8 M^mH 

4 2, 1 4 2 Wflft&gkJK 
4 2a, 142a t^lfl 

4 9, 1 4 9 j$ j| 

5 1,15 1 * h-^*^ 
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